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I. INTRODUCTION 

\ 

OBJEdTIVKS ' , • ' 

/ 

There has bed!^ a significant increase .in i*ecent .years in the use 
of microform catalogs in libraries. ..This development has been 
occasioned in large part by the low costs £^d ease of distribution 
dssocinted with producing a catalog on microform. Concurrently, ^ 
tht»ro have been important technical improvements in the equipment i \' • 
dvdilablo tcr select and display microforms, from inexpehsive brief^- ^ 
(*^se sized portable views, to interactive T.V. display systems. I 
However, since these developments *in the use of microfoim based 
catalogs have occurred primarily in 3ri operational context, relatively 
Tow systematic evaluations have been reported. , / 

This report will reView these developments. Of special inteil^at | 

* ' f 
is the use of a random access microfiche retrieva)- and display device 

that can be integrated with an on-line computer fernjinaL to provide 

int-eractive access to a microfiche catalog. ■ j ^ ^ 

The primary objective is to. evaluate the feasibility of microfiche \ 
ns a medium for the Univel?sity of California Union Catalog in the UC 
libraries. Because of the low costs and ease of distribution of micro- . 

ficho, this medium is an economically .attractive means of providing 

f - * " \ 

{HM^ess to union catalog information. In addition, microfiche catalogs, ^ 

offer two other benefits that could be especially significant for the ^ 

UC union catalog. ' 

■ .r ' 
fl) Microfiche .catalogs' can be p;r6duced from direct photo- 

grnphic procedure's,' thus providing an inexpensiv»\^al)ternative tg^/retro- 

spt'ctive machine .readable conversion for prc5ducing^|nd distributing 

ci 'union t^atalog of records directly from their piQ^ted form. Georgia 

T(H»h. For instance, has pucces'sfully integrated e^^atalog that w^s filmed 



frorrt the^'calpd filfe using a rotary camera with, a supplement that 

is produced via COM. ^Both catalogs are, on fiche at t|2X. * Estimated 

cost of filming the base catalog was less than K per rec(»rd for 

\ 

direct labor. 



(2) Microfiche catalogs can contain non-keyable scripts, 
^urM a^ ,non-roman alphabets or graphic^ information, thus accommoda^ 
ting more types of ' bibliographic records than is possible when 
records must be compu^ter processed. This could be a significant 
advantage* for a catalog potentially as rich ^nd- diverse as a UC^ 
union catalog. ^^ i 



SUMMARY OF THE REPORT , ^ • - 

The remainder of this reporf' is- organized as followa: Section 
• ^ * 't » - - 

II will review recent , developments in the^-use of microform catalogs 

Section III will describe the possible application of an on-^in? 

fiche retrieval devic'e in a library. Section IV will. Consider the 

advantages and disadvantage of a microform catalog losing UCSC as 

the illustrative "example. Section V is a 'bibliography of relevant 

material, arranged topically. 
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II. BACKGROUND 



REVIEW OF DEVELOPMENTS IN THE USE OF 
MICROFORM CATALOGS' ♦ ' 



■t 4/ 



/ 



In a review of the literature completed in 1973, Robert 
^ Greene^ was able to locafe informa*^on on oniy 8 microform 

catalogs.^ By the* end of J.975, however, thei3e were published ^ 
reports on the use or development of more than M-0 microfom catalogs, 
including 5 national union catalogs, 5 state catalogs, and univer- * 
* sity wide or inter-university xinion catalogs. Table 1 s^rmiarizes 
^^^^^^^o reporJ;ed use of^microfonn catalogs by library type. Undoubtedly, 
t^ re are many other microform catalogs in use in libraries that have 
not "been reported in the literature surveyed for this proposal, . 
In particular, there are two commercially Available mjLcroform 
cntalogs " Information Dynamit^s^Corporation's MCRS ,a;id Infornjation 
Design's CARDSEt both of which could qualify as national union 
catalogs which are in use in the processing departments of over 60 
la^ rarxes. . . ^ 



. The primary reasons'^ for using microform catalogs- are reported 
to bl lower cost and '^asejof distribution^ The advantages of micro- 
form catellogs have been stated ^succintly by A.^J. ^Crbwe of the 
Shropshire, England, County Libraries. 

"Our vIqw is quity simple. Our br^ch libraries di5 
not have a cataLc^gu^ *o5,any type; the ar^ libraries 
had only an alphabetical author catalogue t)f the 
.area stock. Now they are all getting author and * • 
classified -union catalogues of the whole of the 
County 'Stock •continually updated 'with locations. 
Compared with that, the fact that they must*use a 
machine that^s up to now not beett iti' habitual use 
by library users is- totially irrelevant .^^^ 

The experi^ces ^t several of the libraries where microform 
catalogs have been employed are directly Relevant to the UC union 
catalog. Table 2 summarizes 1;he following ini^ormation, where 

. e 6 
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iivciilable, for each reported /microform catalogj:, 



1. System in which it is used. 6.. Produ^tiorf ^^cess, 

,2. Size of the catalog. ,7* Equipment, used. 

•3. Record contents. ^ 8. Costs. 

U. Nature of the microform 9. - User -reactions. 

output^. ^ . - . 

» 

S. Update procedures. 



I'O. - Commei^ts by authors. 



SOMH UNANSWERED QUESTIONS 



Dospit^^he fairly widespread use of microform catalogs, several 
imp(>rtaj>f^ssues< remain unresolved. 

' 1. Us er reactions . -In general, the literature has focused on 

• ■ '^v * ' 

thfVcidvnntagos of microforms, , ^particularly the lowjcosts, ease of up-^ 

dat(%» and the potential for wfder distribu-^?ion. Reports of user 

\ * ^ 

rpai'tinns have consisted primarily of the subjective perceptions o"f/ 
ndministrators an(3/or system designers that the microform catalog 
is ncoeptable to, or, favorably received, by tfie patrons. Although 

Lht^re were only, two negative reports of user reactioa to a mici 

3 ■ ^ 

form catalog A one must ask how many failures or serious problems 

remain unreported. / 

-/V . ' ' . . ■ . • > 

Tn 197M, John Spencer, research o^ficel? for the National 
, Reprographic Center for Documentation in England, sugjge^tOT^ use>r 
rrc(;optahce of. microform catalogs is ,an area requiring a 'great deal 

\ ■ ^ n , /.•'■■ 

moro research* ifewever, except for Greeners evaluatiort/pf Georgia 

" ' - ^ \ • S ' ^ / 

Toc'h^s microfiche catalog, and the work at NYPLf, JhereyTias been almost 

no systematic analysis of user reactions ^^5^ mierpf orm odtalogs. 

There have been some extensive investigatidfas^/of user /reactions to 

6 " ' ^ k 1 * / 

microform texts but several investiga/rors have su^estfed that the 
n«nture, -purpose and use of inicroform catalogs are liicely to evoke 
n d if ferment response from pat^rons. 



Complicating thi^ issue is the fact that what user studies there 
are usually have focussed on comparisons between microforms and some 



qthor version .o£ the xi^*^ ''^ ^ — ' 



talo^ (book, or'card)-/ Wh|^^the''phoice ia i ^ * ' 

usc?^^' react -as might b#. expected' -r-±h^y . 

* 8 " ' • ' ' ' * 
prc^fer- a prihted version . . ' * 



ixi^iciied • in scich teims , 



The issue undsirly^pg th^ research pinSposed he);^,- ,there£<yre.±s tp 

identify the desigh .Requirements for a microform catalog that is - 

nccoptable to users on its owri terms, not in 'comparison with other 

» « * . "* 

mod la* . • ♦ V ' ^ . • • 

- , ^ • Si* ' * ' *• 

> ' ^ • • ' ' , '\ . . ^ . 

2% Fie he vs> Film > There is* debate over which* kind of output ; — . 

»filit) or fiche is best for 14|brary catalogs, tiche files tend to 
be slightly Tess expensive to nfaintain because the required readers 

. nro less .costly 'and no cassette or cartridge is nee^d* Fiche ^ 
nre^ also ntore flexible anci provide fa^tei? access than film. Those 
who hav;e^ argued against fiche. have cited the.ir concern over the problem^ 
of ma'inta iridjig filp integrity when* large numbers of fiche are involved* 

, Gebt^gia Tech, on the- other h^nd^ has an 80d+ fiche. file 'and 

• ' - , • / ^ ' • ^ J' 

reports 'that none of the expected difficulties hers .matq:??ialized</ 

•^f* ' -^^£xtensive cpmpai?ison and testing of the self- - * ^ 

indexing microfiche approacj^ with mechanized 
systems and external index'es* leaves^ us convinced 
that thd microfiche sys-^m has, greatei^ i*eliability, \ 
^ * is simple^ to understand and use, and provides as , . ? 
fabt or faster access, as we^l -^s requiring less 
» * C expfensiye readers. • The* only ^raal advantage for this 

application which we can see in mechanized cartridge ' ^ * 
. readers is file integrity. So far, ^however, we have. 
ho reported pitoblems from the. loss o\C niisfiling of • ^ 
* ■ fiche. -l-O^^ ^ « J ^ ' 



Jt xmst be noted^ howevei^y that Georgia Tech* library patrbns are 
technically oriented*an(3 often have extensive 6xpei:ience with^fiche 
documents. . ' > ' ; 



c 
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Resolution of thi« issue in itself requires further research^ 
sA this stjudy will limit its Jfocus to the evaltiation of microfiche 



rather than trying to compare the various ^pticroform technologies. 



REVIEW or DEVELOPMENTS IN MICROFORM . 
RETRIEVAL TECHNOLOGY * •. : . . . . " 

5 . ■ • * , ' 

t ^ 'Thare is a range of equipment available for microform 
r(»trieval, from hand cranked viewers using printed indexes to 
computer lipked direct access, storage arid display^d'evices, using 
disc stored inde/es, Measui?ed tirT\es for locating specific items 
on microforms range from 2 minutes to 3. seconds, :^ Normally, costs 
nnd speed of retriev^i are inversely^ related within a givfen foOT oi 

•outt>ut (fiche or film). This is an evolving field of technology, 
however, and it is unwise to m^ke* definitive, statemtots abgyt the 
vury latest . techniques available, Cei?tain patterns, and 4:ecHniques , 
have been with jiS. for some time though, and it is useful to review^ 
those. " ^ * , ■ ' - . 

1. Serial vs. Direct Access . Microf iche-i^ like computer disc • 
* packs, have the advantage" of permitting Sirfect^access storage. • i 

MIorqfilm, like compute^ tapes, must he searched serially. This ^ 

moans' that microfiche will inherently be a faster, more flexible. * 

m(»dium to search, other -elements^ of ..the retrieval prpce^ss bep.ng 

' • • * 12 

pqual. The tests conducted at the NYPL ^indicated that the time 

I, , • > 

ri»quIrod to search microfilrfi can be a problem to a r,esearoher making. 

oxtenS'ivo use of the catalog. This problem is ftirth^r exacerbated 

in a technical processing context in i^hi'^h time required to locate 

J toms is an integral part of production rate, . . ' 

2. Indexing * A variety of techrt:]Lques foi? indexiug miqroforms 
have beon developed. For micro film the basics options are; • ^ ^ 



# 



a. • 



Large characters placed at the bottom of eaph page or 
between pages to enabife rapid scanning of the' film* 

/■ T < . . . . ' 

Odometers Which indicate' by somp measuring device tlje 
specific point in th^ film being viewed. These must be . 
used in conjunction with separate indexes. ' 



9 

: ' .6 
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y c. .Page counters ^lyhlch count e^ch page as it passes the 
screen* (These also must be used in conjunction with 
separate indexes. * , " • . S 

d. MIRACODE, the most complex film indeking techilique. Coding 
. bars inserted between. ^ages'^OT^the film contain data on 

*^ several vaijiables that^describe the information qn each page. 
This system allows iriultivariabJLe searches of records, but 
the file must be examined sei4tlly. • , 

17)4? micro fiche ^ the basic options are: 

.•{i. ^y^ readable char^cter^ at the top of each fiche and>ror ^ 
bottom of each column i^, • • - * 



b. Column and row indeii^.e's which indicate the location of 
specific pages in a giv6n fichq. 



c. Edge notched codirig|.. ' 

■ ' . - /'\ ^; 

3. * Retrieval equipmen-^ o Equipment desijgned. to provide high 

1 j ^ I ' • ^ 

speed retrieval 6f micijoforfhs has become more sophisticated in recent 

year&. Beginning with the JRapid Selector, developed by Ralph Shaw 

for tho National Bu2?eau of Standards in the ,*MrO's, microfaOT<.-retrieval 

and jdisplay devices have, grown continually in number aril^ complexity." 

Tlio Kodac Recordak,, ^^?hich uses MIRACOPE^ is one such example*. Others 

Jpciude siich jt§ms as the Bruning^ModeL 95 that can select and (Jisplay 

withjin seconds a partidsular page image stored in a cartridge * ♦ 

that holds 30 fiche, and the Sanders rDiebold system that transmit a 

T.V./ image of a record stoi?ed in* a file of 49,000 microfoSttns in a 

.variety of fdrmats. Each of these advanced microform retrieval ' 

devices. haA its jbvfn special opei?ating c^pabiliMes, thus making 

direct couiparisons difficult. '\ ' 



IrKthe proposal research we shall focUS.on one particular unit 
tho Image Systems CARD reader. Its capabilities, including its 



f 

rolatively large file capacity arid. its ability to be integrated with 
computer controllM file searching, making it especially attractive 
for use in the libr^ary* We shall consider specifically some of *the 
possibilities posed^by the. ability of the CARI> reader to provide 
on-line access to bibliographic data, ijicludir^g the liBfrary's own 
catglog and union catalogs of a* system, in microfiche form* 




III. ON-LINE SEARCH AND RETRIEVAL iOF MICROFORMS/ 



T 



DKSCRrPTION or TliE CARD READER 



CARB (Compact Automatic Retrieval and Display) '^s a random 
nooi^ss microfiche retrieval and display de,>^ice that; can be. used in 

ou/iunction wi-th ai^ on-line computer terminal. CARD can hold 780 
mjc^Wn.che in a carousel located inside the machine;. Display of a 
5#|){»oific page^ on a specific fiche takes a ^maximum of 3 seconds and 
van be aceomplisjKf^ either manually >^ by ^ushir^* appropriate buttons 
located on Tfiefront of the .vi6wer, or tjiirouOTi on-lijie inte rac'titin* 
In the latter mode, a search. tea?m of\tersTis /e.g.*, auiihor^s hanie) \ 
onloivnd at an on-line terminal is searched/ by the computer aga,inst^ 
n (H^ntrnlly stored -inc^j^x. Entries fot» those' terms include |t!he 
i'icho frame** locations for b'ibliographic jaa\^ Associated with each 
' term. A "liit" causes the* ^appropriate £lcJ?e fragile to be\displayed 
'on thAcARD device. The process is anal(<gpus.. to on-line \retrieval 
\oi fciblingraphic data except that th^ display i§. of a microfiche 
f'rnm> perhaps an entire page of cai^og records* The fiche 
foontJ on c'oclo .requires 8 bytes of sto?^e. The CARD device^ thus 
would, supploraemt. on-line stplrage of catalbg dat»a wfiile still per- 
niitting on-line 'interaction and retrieval spe^eds. 

At M8X reduction the CARD could hold eppr^oximately 200,000 



rrnmos.-- the potential o^:^ M 
20 entries per page. 



000;000 full catalog entries at 



High speed retrieval is possible only for the 780 fiche." 
]o(vntod "inside the CARD* One can / howe^^er, replace manually 

of the cartridges that make up the carousel, thereby providing 
immediate access to .5 - .8 million new entries and pemitting effee- 
Live accfess to a viirtually unlimited file. 



A M2X CARD reader with* a computer interface coktsr $8,000.00 plus 
$60,00 a month maintenance. A printer module for prodlicing hard copy 

12' • 



/ 



can be attached to the CARD for an additional $2,310.00 and $15.00 
a month maintenance. A replaceable cartridge carousel is an addition-, 
al $400 • 00 plus $3.00 a month maintenance. J\ cost comparison with 
-J oiWline storage devices will vary depending upon tj:ie number pf cqst 
sharing users who require .access to the data base stored in the*** 
CAW). (See'» below "Cost Cpnsiderations x 

\ 

Manual cARD readers are available at various reductions, includ- 
ing i|2X and i|8X. A computer driven^CARD reader is -currently avail- 
' able at ^X; one is being developed at M-8X. 



POTENTIAL ^AEPLICATIQNS OF CARD 

1. Substitute- for on-line storage . ^ 
^ ' Cost Cons iderations . The CARD reader Could ^erve as an economio.pl 
supplemental storage, device in systemsVproviding on-line access to , 
bibliographic data. P2:es^tly, the costs of on-line; storage of a 300 
character bibliographic record average about $.10/entry/year, when ^ 
all cost^ 'involved are considered. (Although recent developments by 
IBM in aisc pack technology have lowered "the ^potential cost of on- 
line storage of a 300 charbcter record .012/year, they are. avail- 
able only for system 370 installations •) Usually these charges are 
shared by a number of users, so the cost per user is a function of 
the nujTiber of users • , . ^ ' 

* ' 

For^the CARD reader the tiost per entry per year varies with 
the nbmber of entries stored in the device. Assuming purchase and 
50 months amortization, the. cost of a reader is as follows* 

— Fuir capacity (4,00'0}00.0 records) =* $,00P66/entry ^ 
-- 1/2 capacity (2,000,000 records) = $.0013/entr/ " ,^ 

Figure 1 compares the cost per entry per year for the CARD reader i ^ 
(at full capacity and at half capacity) against the comparable costs, 
per user, for the IBM 3350 and .33,30 Mod ll units, the tv^* largest and" 
mo6t cost effective disc storage 'devices currently ava.ii^l€ commercially, 

13 • 
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I'lgurc 2 compares the, CARD against typical mini-computer storage costs.' 
An nssumptinrt in both Figures*! and 2 is that each cost sharing user 
would require hia own CARD unit, in contrast to the oper&ticm of disc 
strjragc in whicli cost sharing users all access the same harjiware from 
romoto locations. As these tables, demonstrate, when there gre few cost 
sharing, users, the CARD reader can compete favorably witK the most cost 
c?ffective disc storage equipment. 

Comparisons with mini -computer storage devices currently available 
Indicate that the CARD reader would be an especially^ economical com-' 
ponont in many such equipmei^t configurations. Taking a -|y^ical mini- 
computer storage coist of approximately $.22 per year for a 300 character 
r(*c()rd, we can see frory Figure 2" that the CARD at full capacity is a 
less expensive stor^age device for any reasonable number of cost sharing 
users. Of course we cannot predict when storage costs for minis,. mi^t 
nvproaeh those bf the IBM 370 and 360 systems, a development that' would 
niter the z?esults o^Figure 2^. - 
» 

The most 'important cohc^lusion from the above anjaly^is.^ an^^iscussic 
is that the CARD reader •could bfekused to provide a considerati^S^^less 
exponsive supp/ement to on-line sti>Mge in systems that require rapid 
access to data bases of primary value ^ just a few paying users. Thus 

library's reference desk or technical processing departme^rtrrcould 
have on-line access to its own catalog at fairly low operating costs 
through the combination of a mini-computer for index^torage and searjcih 
and n CARD reader for record storage. 

2.* Impl?oving access to multi-media files . The developmfet^ of. 
mnchine readable records hqs created a problem of mixed file! s fo^^^ny 
library catalogs. Some records may be accessijDle onlS^ on cards ^ some^ 
only on mic«w>f otin, some viA on-Hne terminals^ etc. .'this situatiorP . 
inv;iriably complicates searchings making it less efficieryt and less 
vnnvQnient. However, retrospective conversion is too expensive to make 
the* totally integrated, machine readable file economically realistic. 



^•ThO/CARD reader with computer interfacl offers an alternative 

solutiop^tQ this problem. Printed bibliographic records can be micro- 

photographed inexpensively by* a rotary or planetary, camera. Indexes to 

lho*s(» roconds* could be generated fairly cheaply by keying only the access 

points for the first records on each fiche frame. search of these 

iiidoxes would result in the display on th*e CARD screen of the frame 

whj(*h wt)uld have the required record — if that record were present in 

the* rJllp. The user would then scan the displayed frame to determine 

wU(*thc*r he had a hit. Those indexed in machine readable form could be 

» 

stiirod on disc packs and accessed directly and displayed on the CRT 
8frcM?n. In* addition, these indexes could also 'be COMM and stored in 
tlic (!ARD reader^ tlius prov,iding means for manual access as well* 



I'or public access this would be an expensive means ,of achieving. 

filo integrity because of the large number of CARS? readers that iti^puld be 

* . ^. ^ . 

required to accommodate gll public users. It miglit prove highly cost 

# . *^ ' ' . » 

offectivc, however, in operating^ situations at the reference desk* or in 

th(^ processing department, where spared of retrieval and integrated files 

arc* very important. . . ^ 

. . ' 

3» Editing:, updating^ correcting . Records stored in 'the CARD 
r(»adcr can be, updated ia the following manner. Any change • required in 
n f)nrtioular record can be keyed at a terminal^ stored on-line, then re- 
trieved qnd displayed at 1;he terminal each time that record' is called 
uf).. ]f the original record is in machine readable form, it can periodi-' 
oally be^re-COMM with the changes included. With the rapi(^ turn- 
around and inexpeVisive processing costs possible with COM, such a 
procedure for record editiiig is worth explorp.ng. Some applications 
might include: * ^ ' » 

a ' a* Accessing shared catalog data . MARC records could be 

COMM and stored in* the CARD reader. The user could enter changes to 
a record at the tenninal, and records for local use could be, generated at 
specified intervals by merging these changes with the original recorQ**. 
(:orrec?tion of specific data within a record would not b'e as convenient 
ns is now possible witlj a CRT. However, it may be worthwhile explorfng 



this alternative for specific situations in which the cost of on-line 
storago- or processing delays caused by many users make COM access 
an attractive altema^tive. * * 

V i 

b. Management files > Aocouniring files, such as book fund 
roiMirds, might 'be conveniently accessed iii an on-line mode with base 

dalu stored "on fiche and updates stored on-l.ine. Regeneration of the 'base 
riles. could occur at administratively appropriate^ inteiryals. 

c. Serial files . Local files for which additions rather than 
c'orrcictiqns are the major form of cl^ange might be conveniently maintained 
with a CARD reader. A serials list of current^ holdings is a possible 
onndidate for this t^pe of application. * It might be very useful, for 
example, to be able to access on-line the most up-to-date holdings data 
on i'urrently received serials. Or it might be helpful for the processing 
staff to be able to enter current holdings data in this manner. 

M. Text Retrieval . On-line information retrieval is an additional 

^^^use (\f the CARD reader. One reported application Involves qn-line 

search and retrieval of pictures ^collected during U.S. space' explorations. 

The i)ictures are microfilmed ^nd Stored in the CARD reader. Another 
IM- > • 

researcher has experimented with the retrieval of text abstracts stored 
3y in an ultrafiche retrieval device. With its replaceable cartridge 
^ opt Ion, , the CARD reader might be u?ed for sjroring a great variety of 
anta banks and information sources be of value in information 

retrieval. » Texts of encyclopedias, abstracts, book reviews, map and 
picture files might all be accessed using this technology. 

CXPLORING THE VALUE OF ON-LINE ACCESS 
TO MICROFORM FILES ■ " 

The major advantage' of the CARD .reader over other randofh access 
f ichc rc/trieval units is that it provojies for on-line interactive 
search^g of microform files. With a pfop^!!^ constructed index aiid^ 
^. ' ret^eval program the CARb reader offers the possibility of low ^ 
cost pi^^lipe acc'ess to a library *s' entire catalog. 
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j Ono of* the important questions to be considere^ wheri evaluating 

^this capability revolves around the purpose and required io^plexlty of 

'on-lin(» searches of library catalogs. Our investigatiOT.sj ijnto" needed 

.KHCHS capabilities of printed catalogs j^ave been bound h|y retrieval stra- 

tcjj;jcs*^hdt arp limited to one-term-dt-a-time and one-foJm^of -the-term- 

dt-.i-tlme searches. Research and (development oi^ on-line jgccess to catalogs 

hns, with^a few exceptions ^such as the 'INTREX experiment^,, focussed 

primarily on access to bibliographic da'ta^Eor processingi purposes. 

Hoyjmd that important functional area, however, the queatxon remains 

* whether interactive searching ot local catalogs offers significant enough 

advnntnges to argue for its development and implementation in many 

libraries* It would be valuable to explore, for exampl*, somq of the 

potential access requirements that can be facilitated by the computer 

yet that fall somewhere between single term searches for processing 

(e.g., .via L.C. card number) and highly complex boolean^ searches 

for subject related questions. For example, would t^etje ^e a significant 

I * \ 

improvement in catalog accessibility if searches, for ccrnplex corporate - 
nCiLhors' could be located using any portjLon of the .enfjIS^ hierarchy, 
or i-C serial title changes and abbreviations could be '^nked via* 
computer stored indexes? = Would these improvements be c^st effective? 
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An additional issue involves the nature of 'fil^ fiikanization 
ami clisplgy. One of the great strength^/of current theoW and practice 



in cataloging is that most of the rules <^nd conventions dtHrempt to 
provide for the collocation of the various editions, translations,^ 
versions, etc. of a given work by a particular? author, slops with those' 
wnrks about that author or about that work. This a<rrangemeni can be 
extremely valuable in many search strategies. Although existing on-line 
bibliographic retrieval systems, such as the Q.RBIT access of '^he LIBCON 
data base, can replicate this arrangejnent to a clegree, doing ^^o requires 
c*ither increase(5^rocessing costs if tl^e search results are bei^ng viewed 
on-line, or time delays and added costs if the results are to hk printed 
ol'l-Jine. In this context, "the use 6f microform. technology to display 
ralniog data can be a great asset to systems with dn-line capabilities. 
WluMiovcr a "hit" is displajjed via a miq^|)fiche stored catalog that 
reJ Lec^tS current rules of entry and ..col||pation, the user would im- 



17 

11+ 



tHe screen I 



jncdiately be able to survey other ^related works dis^Ta^fe^^n tHe 

This capability for collocation would not require, however, thgt 
tho microform catalog be-an^e^act replica of the Qajo^ or book catalog. 
Tliort> would be no reason* f6r instance, to print a separatje^p*^ entry 
Cor cwory work, because a title search woul^^^be satisfied b^jc'display 
of tlia main entry. This approacrh to fll^^val '\vdujd allow $ signi- 
fijanntYreduction' in the number of entries per recoi^ required to be 
stored Vn the CARD reader, ^perhaps by as inuch as one-half. The result 
Would b(\an equally significant increase in the^^iumber of records,' with- 
in -the number of entries, that the CARD reader could^^sQtain. 
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IV. A MICROFICHE CATALOG AT UCSC 
CONSIDERATIONS 



CURREN'H SIZE AND FORMAT ' 

I 

The UCSC catalog of approximately 250,000 .plus titles exists 
in machine readable form* Public access is provided via 8 copies of a 
multi-volume, MO, 000 page book catalog. The catalog contains 
approximately 1,000,000 entries. Table 3 outlines the major com- 
pononts of the catalog. 

[CUR RENT. COSTS 

•\ 

Illustrative of^the costs of catalog production is ^Ke subject 
Supplement pi;»inted in October 1975. ^ It was produced with a one-week 
turn-around time (including delivery) by the O^Neil Company of Los 
Aiji'geles. 20 sets of the 1,000 page supplement cost $1^700-00. The 
coduct is attractively printed and is efficient in its use of space on 
le printed page. (3C5^ more characters per p^^ than previous book 
catalogs at UCSC.) 

ADVANTAGES W A MICROFORM CATALOG . a , , 



A microform catalog at ;UCSC would offer those advantage* that are ' 
rlready well documented for tkis medium; lower costs, rap«id production 
tum-pround, and ^ease of distt»ibutiori. 

Cost* A formula for estimating the cost of a micro fiche 
catalog is presented in APPENDIX A. APPENDIX B presents the cost estima.- 
ting formula to project costs of the ifCSG book catalog usin^the currently 
contracred service bureau ^ These formulas are used in computing the 
cost comparisons given below. A basic assumption of these comparisons 
is that the costs prior to the print stage — i.e., the editing and 
l^ieying of nej^ records, exploding of records for multiple entries, 
sorting, formatting of records and of pages into a print image would 
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be the same for either the fiche orM:he book'*catalog. 

w 

The potential cost savings that would result from a fiche catalog 
aro considerable-. For example, the 1,000 pages of the UCSC quarterly 
supplement, described above as costing $1,700.00, could be comfortably 
recorded on* f^wer than 10 fiche at H2X or 48X reduction. Based upon 
the current costs to UCLA for its CATALOG SUPPLEMENT and SERIALS 
CURRENTLY RECEIVED, Which are printed on fiche by the Zytron Corpor- 
ation of Los Angefles, the cost of producing 20 copies of a 10 fiche 
supplement would be under $60. -00. (Se6 Table 4 fpr a summary and * 
comparison.) ^ , • . 

J ' • 

Table 5 compares the cost of printing and providing access 
to the entire UCSC datalog for one year with quarterly supplement's. 
Projecting costs in the absence of competitive bids froAi service 
bureaus is difficult,; and Table 5 '^is of value primarily as an estimate 
of the order of magnitude .of the difference in costs. For etamjJl^/the 
assumptions used iii Table 5 lead to an estimate for the 'first yea^ ipf 
$7,500.00 for a fiihe catalog an^ $44,000 for a book catalog. This - 
means the fiche catalog would be 1/^ the cost* of the book catalog and 

would save $36,500.00 for* that year. ' • . : 

I ; 

Alternative I assumptions,; of course*^"* would lead to different 
comparisons. To r| instance, if fiche readers and readerprinters were 
amortized over 12| months ra-fehfer than 24 months^ the cost of. the fiche' 
catalog would rise to nearly $13, 000 •per year' and the difference ^be- 
tween the two production methods would drop to $31,000 for that year. 
>If, in addition, the cost per book' page quoted by the service bureau 
were tto drop to $1.00, the difference between the two processes would 
drop td, approximately $22,500.00. Alteinaative assumptions should be 
explore'^d for every variable in Table 5.* Fdr example, $l,OOO.Ob is 
allocated to provide hard copy pages of the catalog fol* those patrons 
who are unable to use microforms. Thi^ figure may be very high or very 
low. In the absence of research* that could 'provide an accurate estimate 
these cost prpjections must remain a matter of conjetJtux^. 
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On the whole, howev^j.^ -even 'accepting some t3f the most favorable 
assumptions for the, book cataj^og^ it seems likely that in its fijjst.year 
of operation a fiche c^alog would be somewhere between $20,00.0.00 and 
$35, 000,00 less expensive^ By the fifth year of operation, with an 
additional 100^ OOO titles in the base catalog, the net*difference\ would . 
be somewhere between $35,000.00 and $50,000.00. The cumulative savings 
over therfive years would be somewhere between $l6o,000,idq and ^150,000,00 



1 



2. Production Tu^-around^ Less than one. week tui^-around should 
je realizable for the production of supplements. 



3. Ease of Distributioa * Microforms are easily and cheaply 
hiailed- Their low costs makes them easily affordable by patrons or 
by other libraries. Tlie use of fiche would also allow convenient" 
duplication of portions of the UCSC catalog for individual users. .A 
scholar, a departm'ent, or another libi?ary may wish to have a/copy^ of 
the, holdings of ^work in a particular field or by a particular afuthor- 



POTENTIAL PROBLEMS 



^ 1. Space . Microfonn readers do require more space in order to 

accommodate the same number of psers who can access a« multi-volume 
catalog at one time. Resolution of this difficulty would require an 
ancilysis' of available space, and space requirements at UCSC. 

2. Print Program Changes . Erograms to process recolt^ds for a book 

catolog are already opei?ational at. UCSC. Some modification of thesa. 

, '* * ' 

programs' would be required in, order to produce a COM catalog. These 
changes should not be extei^ve, however, because the basic record 



* 

format need not be chaij^ei^^ 



3. Quality of Microforms . Many microfo^ producers do not yet 

hnvo a good record for quality contro'lT*. Output from* several vendors would 

have' to be evaluated in advance and monitored during operations to insure 
• ' • f » » . . ' 

the product is satisfacto^. ^ , ' * • 

*» * 
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\ , t|, Us.er Reactions As nc>te'd before, user reactions to micro- 
forms arc 'tfiffiqult to .p^tedip't /Hlany aije intrigued and like them, others 
have a string disliKe for them and will' avoid "if art all possible. Also, 
thore is.Spme indicatipn the literatiire that some users find them / 
physica^l^iV^dif ficulf to use fop^'wlfig periods (eye strain, nausea, et,cO»' 
. It would be essential;- t]iei?ef ore, to insure: , \. 

a. 'S^tisfactdTO pr^ocedures are developed for the 
ihtf*oduction and explanation of ^the microforms. 

' . ' • i . / • • 

'\] .h. Provision is njiade for satisfactory space, light, etc. 

' ' ' > ^ ' /. ' ' **' ^ 

••'^ c.* Provision isi.made for accommodation of those who are 

.«*.? J* ' ^ ' , , ' ' ' 

.:. ^ unable to use microforms., No one *has yet reported ' 

instances of 1 patrons who have stopped using, ' or uset^^ess 
r , • f requentiy , ^3 catalog because it was produoed on micro- 

\form.^ " As noted egrlier, no studies^Jiaye as yet researched 
this possibility in detail. Because ot^the critical 
nature of the catalog to all patrons, it is prudent.'^ to 
examine, tbi^^ problem closely. 0 * ' . 

, 1 % " * 

5. File Size . The assumptions .employed in Table 5, suggetsted that 
tho entire UCSC catalog would require ZOO'^^^J)^^ 

' whether a fiShe file this size would be a problerrT^tS^^^a^^^ the pro- 
ix)sed evaluation. ' * . 

6. Name Auth ority File at UCSC /' Th^ Name Authority File at UCSC 
for the Author/Title/Series catalog is currently under 'revision and up- 
date- This process, which is so critical to the quality of a ^atalbg, 
is a lengthy one. At' isstie is, whether a cumulation of thdt catalog should 
be undertaken i^efore authority. file editing*has been completed* 

f \' /"I ■ , 

7. Development ^Delays , w procedures involving emerging techr 
nology often contain unforeseen development problems that play havoc' 
with project schedules. It would be ess6ntialv<for this testr 



a.** To insure that^ the quality of ex^^sting services is not . 
degraded hy any proposal to test a new mMns . of catalog 

• 22 ■ . r: ^ 
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•production. \ ' \ - 

b. To, allow, adequate developrtient time to accommodate 
I unforeseen delays. ^ 

■ . ' - ■ ^ • 

APPLICATIONS dF THE CARD READER AT UCSC " • 

l£ the UCSC , catalog cart be producied on microfiche, if would offer 
a convenient opportunity to test the CARD reader in a iibrdry envirqiv^ 
ment^ Of the potential uses of the reader, it is necessary to explorS^ 
only one or two of the simplest applications first in order to de-bug 
"Operational problems and to minimize development costs. A CARD read^ 
with .a microfiche copy of the UCSC catalog could be placed at the 
reference desk for catalo'g^'asstgfance, checking, searching, etc., and 
An the technical prodessing department for the pre -order/pre -catalog 
search. 
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Cost •ei>mparisoiv.pf Storage Units: CARD READER vs. IBM 3350, 



3330 Mod LI, and 2 31*1 Disk Storage ■ 
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IBM 2 311+ Srtorage 
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NOTES FOR FIGURE 1 



Values Used to Calculate and Pjlot Figui«e' 1 • " , 

■ 1. CARD READER 1: 

c 

^ " J?B,OeQ = Cost of CARD reader with computer interface 
* 3,000, - Maintenance costs for 50 mos. © $60/mo.. 

'^.17 = Amortization period in yeans; 50/12 = ^1.17 
f 

h, 000, 000 ^ Full capacity of CARD at MSX, assuming^/ 20 catalog entries 
per page and 250 pages per fiche 

2,000",000. = 1/2 capacity 'of CARD, as lat^tjve 
l"ull Capacity: 



/ $8 .000 + '$31000 • \ . ^ 
" V Ti-jOOQ^OOO entpes j 



M.17l' = $.00066/entry/user/ypar 



NM/2 Capacity; 



/ $8,000 +. $3.aoo Y 

2,000,000 enljries- .J 



I}. 17 yys. = $• 0013/ei|try/ilser/year 
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IBM 3350 



$8,000 = 



7,600,000 = 



Monthly rental of 3350 unit. (Includes 8 disc' packs, 8 
spindles, control unit, drive units) 

Estimated capacity of 3350 storage configuration for 8 
spindles. We shall use the most cost effective config- 
uration per entry for this calculation. (For million 
entries, the monthly rental costs would be $664^7 and 
the annual per entry cost would be 2i^.) Capacity is 
computed as? follows: 



317 megabytes/spindle x 8 spindles 
3^3 Bytes/entry 



«7.6 M entries 



Full Capacity: 



\ 



\ 



~ — * J X 12 months = $.m2/entry/year 



7,6tlp,000 ejitri^s 



TBM 3330^ Mod 11 ^ 

$10,8$5 = Monthly EeritVl of 333p MoSyLl junit. (Includes 8 disc packs, 
\ ^ 8 spindres, cpntrol unit, di^ive unit^u \ ' 

i|,B,00,000 \ = Estimated capacity of 3330 llcp'nf igi^ratioh for 8 
'entries \- 'Spindles. Capacity is tompu'&d-'a^f pllows : ^ 



' Full -Capacity: . 



$10,835/mdhth 

t+, 800^ 000 entries" 



12' months 




V 

\ 




0 \ 



:027/entt7/y^ar 



IBM 23m * . • # • ^ \ 

$7,135.00 = Monthly, rental of 2314 Storage (includes 8 disk 
pa6ks^,8 ^^iridles, control unit. M drive units) 

700,000 =-Estimated capacity of 2314 unit for 8 spindles. 



29 megabytes/spindle x'8 spindles 
333 Bytes/entry' . 



Cull Cnpaoity; * 

^ $7.ij5/oO/moiVth 
700,000 entrie^ 



7m entries 



X 12 months = $.12/ent#y/s^ear 



\ 
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FIGURE -2 



Cos't Comparison of Storage Units 

CARD Reader vs. Mini-Compute^ Storage^- 




.00025 



.00075 



.00125 



225 .00275 
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NOTES FOR FIGURE ;2 



Vnlues Used, to Calculate and Plot Figure 2* * 

« ' i 

1.* CARD reader' 

Same as Tabl^ M- B. 

2' MINICOMPUTER: . Example u^ed' is PDP U/M^O . . i 

$4,500 = Purchase^price of 2 .M- .million charaeter disc sto^»age • 
^unit when purchased as part of full ll/40 system- 

• ■ $2^000 = Maintenance cost for 50 mps,* 

7,200 = Estimated capacity of disc unit calculated as followsf 



2>0,000 bytes ^ ^^^^^^^ 
333 bytes/entry- ' 



I'ull Capacity: 



7:2'D0.en?kes) " "^'^^ •= ■$-22/entry/year 



.6oo \ ^ ' 
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' tabiIe 1 

summary ol\ libraries or library systems reported to 
be employing microform catalogs, 1970-1975 



f 9 

System ^ Number of Reported 

MF__CataLogs ' 



^National Union Catalogs or h 5 

Collections of Major Catalogs "* 

for National^ Coverage • o 

« 

State Wide Union or Col]Lections 5 

of Major Catalogs, for State 

Wide Coverage • ^ ^ 

University -yide* or Inter- , \ k' 
university Union 

College, Research, University 11 , 

Library ' • , ^ 

Union Catalog for' Units Smaller 10 
than Stsite ^ ^ - 

special' Library 5,, 



Total: W 
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. TABLE 3 . 
SUMMARY OF UCSC CATALOG 

Author/Title/Series Base Catalog * • ' 

n. Last cumulation in 1973 

b. 25 vols. * \ ' ; ' ' . 

o. 18,600+ pages; 2 columns/page^ 

d. each bibliographic r»ecord generates 2.M- entries 

1) main entry and series entry are full records 

2) title, kuthor added entries are partial 
Author/Title/Series Supplement 

n. 197^1 to date. ^ , • ^ 

b. 1'2 vols. ^ 

tlOpO pages; 2 columns/page 
d. produced every 2-3 months. 
Subject Base Cat.alog , . 

. ■ 7 ' ; • 

a. Last cumulation in 197M-. / 

b. 20 vols. * • , ■ 
o. 16,500+ p^ges; 2 columns/page.. 

d. oach^^^r^cord generates l.M- full entries. ^ 

(?; 'contains no syhdetics. 

Subject Supplement . ^ ' . 

a. 1975 tt) date. ' " i . 

' b. 2 vols, . * ' \ 

c 1000 pages; 3 columns/page 
d. jDToduced .eve;?y 2-3 months. 
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TABLE 3 (Continued) ^ 



5. Sp rials- Holding I^ist ■ . ' ^ • \' ' 

a. " 'lists 1200 serials and holdings. . ^' . ^^l^ 

b. '1U^00+ pages,' • . * ^ . ' ^ " ' 



(T. produced 3 times/year- 



In addition, there is an In Process file consisting a card cat'dlog 
of all, in-process items arranged by main entry. This file contains 
approximately 10^.000+ items, u ^ ^ . ' 



» . \ ■ ' "' " 

A 



' - * V TABLE ^ ' 

• ' * i ■ " ' 

COMPARISON. OF THE COSTS DF PRINTING 20 COPIES • 

OF 1000 PAGE QUARTERLY SUBJECT SUPELEMENTo . ^ . ^ 
VIA COM EICHE VS. BOOK FORMAT , , - — ==^. s) 

1, Fiche .Costs . • ' • ' 

I ' » w > 

' Using the formula, for computing total costs of the Jf iche (variafcle » 
TCP, APPENDIX assume the following: ' / " - ^ . 



NI' - number of fiche . , ^ 


10 


<4 • 


PT - process priht tape' for COM 


= $2.50 - 


• 


PM - fiche master 


= $1.50 1 




PC - .fiche copies . . 


= $.:o9 ' 


* 


NC - number of copies of" each fiche* 






CI- - total cost of 20 copies of one fiche 


. = ^5.80 




TCV - total cost of all fiche r 


: = $58.00 

« 


n 


■1 . ■ ■ • , ■■ ■ ■ ' . 




» (S 


Book CD's ts • ^ ' 







Using th§ actual changes to UCSC IFor printing 20 copies of 'the subject 
ratalog supplement 'in' the fall 1975, including collating, bitiding, 'and 
\ lotteririg* 'compdte' as. follows: ' " - , * 

1,00'0 p^age i> $1.70 per page^ $1,700.00 * 
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. ■ TABLE 5 . 

■COSTS TO PRODUCE, AND' USE ENTIRE UCSC CATALOG 
VIA*..COM VS. BOOK FORMAT FOR ONE YEAR " 



I'lCHE -CATALOG: ASSUMPTIONS RE VARIABLES 



NB - number of records in T^ase catalog . * ^ = 250,0Qp. 

AA - annual acquisitions ' ' . i= r20,000.' 

^NU - number *of supplements - ' = 3 ^ 

TA - % of AA added >to each supplement = .25 • , 

PC - ypars, in print Cycle = 1 

NR - number" of records printed per year • , ► , 

during PC 



r31 W 



NR =, 250,000 > 2 X .25 x 20,000 ; , ^ 28p,000 



EK - entry factor • _ =3.8 

EP - entries per page • ' ' ^ 20 

Pf - pages per fiche * ' . - ' = 250 

Nl' - number o? fiche (>t6 nearest ^) 



. . ^ 280;000^x-3.8 ^ ^ 250 ^ , = ' 215 



PT - proiie^ss p^rint tape for COM ' ' » * = $2^50* 

PM - fiche master ' • ^ . * = $1.50 

PC fiche copies s.. / ^ $ vO.9 

aC - number of-» copies of each fiche" ^ ^ = 20 
CT - cofet of "all copies -of ' one fiche 

. ' ' 

. CF = $2.50 + $1.-50 + ($-.09 x'20) , . = $5.8& 

\ 

TCP - total 'cost of all fiche (to nearest 5) ^ • - • 

TCP = 215 X $5.80 - • , = $1,250*00 



TABLE 5 



. / 



;Continued) 



TR - cost of fic'he readers 

* ' • \ . - ^ ' 

. MR .- f iche read^ maintenance - IW of TR 

I 

TR - number of readers 

RP - cost of reader printer 

•PM *- cost of RP^ maintenance- - 10% of ".RP » 

TP - total numbed* of reader printers 

AP -.amortization period^in years 

• / ' - ■ 
TCE - total' cost of equipment 

/ 



, $150. oq 

15.00 

. 50 
$2,000.00 

200.00 

N 1 
2? 



■ ,CE = 50 (SiSaijliV. i (S22^_iJ200) ■ _= 55,225.00- 



NP - patrons unable to use fiche 
CP - copies per -patron \ 
CC - cost per copy 
TCS - total cost of added service 

TCS = 100 X 200 X $.05 



100. 
200 
'$ .05 



$1,000.00 



PTPHF. HATALOG : SUMMARV OF COSTS 



\ 

TCMC total cost 'of microfiche catalog »• 

TCMC = $1,250.00 +-^5,225.00 + $1,000.00 



$7^47S.OO 
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TABL& 15 (Continued) 



• *■ 



\ 



-S. BOOK CATALOG: ASSUMPTIONS RE VARIABLES 



■3fc ' ' 

n)), AA, NU', PA, PC, NR, EF, EP ARE THE SAME AS THEY ARE FOR THE MICRO- 
FICHE CATALOG - " . - 



EP - entries per -page 
NP - number of" pages 



NP = 



280.000 X 3.8 
i 30 



30 



35,500 



NC - number of copies of a page ■ 

CP - cost per page 

• (in the absence- of a competitive bid 
situation, the cost per page is ^ 
estimated .at $1.25. This ' is. taken 
as a favorable assumption for the 
hook- catalog) 



20 



$ 



li25 



M. BOOK CATALOG: SUMMARY OF COSTS 



TCfU: - l^r^tal c6st of bSok catalog 



TCBC. 



35,500 X $1.25 



0, 



= • $44,375.00 



■A 



A ^ 

ERIC 
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• -. , If - ■ ' 

ESTII^TING THE ANNUAL CfeST OF A MICROFICHE CATALOG ' ^ . 

« 

. Cost of riche. ♦ s ■ • 

NB - number of individual fitles in ,the'*'bds^ catalog 

.; ' AA - annual a.cguisi±ions4 title? ad(^fed. per, year ' ' ' ^ . 

I NU - number of supplementary updates printed Jbefore base catalog 

is recumul^tqd and reprinted 

PA - per cent of annual acquisitiftns (AA) add^d to each update 

PC number of years in a print cycle; i.e., elapsed ^flme , • 

' ^-^ betweep reprintings of base catalog 

^ . , NR - number of* records printed per year during print cycle 

/ . ' ' * • fNUl fNU +" 1) ' ' ' 

' • - MR - " ii^'-^ 2 ♦ X PA X AA 

: 

Er c entry fjpctoi^ constant; i.e.;, the constant by y/hicH the number of 
Records must be multiplied t|o' derive the numbqfr of^ ent/rieg in th6 
/ catalog. The "most precise estimate would require several EFj^'s, 
,\ one fox: -qLadh type andnsfze df entry, which would th^n«be 
// used to cdmpute the number of entries f ex^ page. Fo^ the^ cal- 
culations made hel?e, howeverj^ the Variations in entr^^size ^- ' ^ 
will bp averaged by using an estimated number of entries . " .^'^ 
per page (EP) . ' ' . / ; ! • ' . " < 



EP - entries per p"age ' v 

*Pr - page, images per fiche 

NF - number Qf . fiche requi^Ted- JPor catalog • « » 



NF 



_, / nR x'EF \ . pp / 



PT ~ oost per fiche jjio process print tape in preparatitm^for CC*^ 
run. Preparation includes such things as insertion of eye 
readable characters, b^pilation o^. an 4ndex page on the 
fiche,- etc* The cosl;p^f this prepar^^^on can.be r^duce^ 



if 'the desi^ requirerrtehts for •fehe ficne are changed, e.g. , 
no index, p^ge required* ^ ' it" * . ^' 



ERIC- • .. 



$9 

0 ^ 



■•A-2 



\ 



. PM - cost to p!roduce a microfiche masted 

' PC -*^QSt^J>^pvainoe each copy af a master 

NC - nvimber of copies', of eaph fiche required 

cr - total Qost^^of all copies of one fiche 



CF = PT + PM + ^CxPC) • • " 
TCK - tojtal cost of all copies of catalog on microfiche 
TCP = NF X CF 



' ^ ..V 



* ♦ 



'4' 



\\1 



4 

••ERIC . 
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Cost. of Equipment 
« • rft - cost of fiche -readcfr^ 

MR - co^t of reader maintenance 
TR- - total number of readers required . . 
,AP - amortization period in years 
* • RP - cost' of fiche reader printer 
MP - cost of printer maintenance- 
TP - total number of reader printers required 

TCE - total cost of 'all required equipment 

MP 



\ AP / A AI 



TCE = TR^ 

AP 



/ 

i 

/ 
i 



4. 



It 
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Cost/of Additj|6nal .Services 



♦ NP --numbfer bf patrons who cannot use microfiche 4nd» who 
require paper copies of tjie appropriate pages of ^he 
catalog. ^ . . / 

CP - number of copies of catalog pages 'supplied per NP 

CC - cost per copy of fiche page ^ 

TCS - total cost of additional services ' 

TCS = NP X CP X ,CC . ' 



* 1 



/ 



ERIC 
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Siiiimiarv of All'- Costs 

TCMC = total cost of tnicromchq catalog 

! • ■ 

TCMC = icr + TCS + TCS , 



Whore 



Tcr^ 



TCE 



NR X E F 
EP 



) 




^ PF I PT + PM +, (NC X PC) 



TR 



TCS 



NP X CP X CC 
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APPENDIX B 



ESTIMATING ANNUAL COST OF UCSB BOOK CATALOG USING 
CURRENTLY CONTRACTED SERVICE BUREAU 



Number of Pages in Book Catalog 

V 

•For. ^B, AA, NU, PA,. PC, NR, EF, EP see APPENDIX A 
• \ NP - number of ^ages | 

./ " EP J . 

I " -1 H • * ■ 

Cost per Page for X Copies 

1 NC - number of copies of catalog required . ; ' 

1 CP - cost per page for NC copies of catalog as quoted by se-rvice 

bureau 



1 



Total Cost'm Book Catalog 

■ TCBC" - total cost of book catalog 

r 

• TCBC = NP X *CP " 



4k 



c 



,1 tf • , ■ ■ -74 

I ERIC ■ . 



